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The Horticultural Notebook. Compiled.by J. C. 

Newsham. Third edition, thoroughly revised. 

Pp. xx+ 418. (London: Crosby Lockwood and 

Son, 1914.) Price 45. 6 d. net. 

The fact that this work of reference has reached 
its third edition, and that its price has been re¬ 
duced, proves that its usefulness is now generally 
recognised. It is, indeed, a book of convenient 
size and shape, which anyone whose interests are 
largely bound up in horticulture will find useful 
to have on his writing-table. As everyone knows 
who follows this pursuit, minor problems are crop¬ 
ping up almost every day of one’s life. The 
strength of an insecticide or a manure,- some 
simple way of ascertaining the height of a tree 
without climbing it, the right dimensions of a lawn 
tennis court, how to make a grafting wax : these 
are samples of the kind of question for which 
those concerned with gardens are constantly need¬ 
ing an answer. This the “ Horticultural Note- 
Book ” sets out to supply, and we do not find that 
it often fails. 

Although the serious student will need some¬ 
thing more detailed than is here furnished, the 
book is not devoid of scientific teaching. A 
synopsis of the natural orders of plants, for in¬ 
stance, is concisely and conveniently arranged and 
helpful in “ running down ” a plant. It is not, 
however, in this direction (which suggests too 
much a shilling encyclopedia) that the value of 
the book consists, so much as in the collection of 
garden recipes and rules, and in much tabulated 
information. The ancient and remarkably per¬ 
sistent error that the plane tree of the streets is 
the American Platanus occidentalis is once more 
repeated here (p. 368), although it has several 
times been pointed out in these columns that the 
tree is really the Old World P. acerifolia. 

Ornamental Lathework for Amateurs. By 

C. H. C. Pp. 121 + xii plates. (London: Per- 

cival Marshall and Co., n.d.) Price 3 s. 6 d. net. 
Plain turning is carried out in an ordinary lathe 
by revolving the work and operating on it by tools 
held in the hand or in a slide-rest. In ornamental 
turning, an object already subjected to plain turn¬ 
ing processes is ornamented by further operations 
carried out on it by cutters which are made to 
revolve independently of the lathe mandrel. Orna¬ 
mental turning is an exceedingly beautiful art, and 
the object of the little book before us is to awaken 
the interest of those who have adopted turning as 
a hobby, and to show how simply an ordinary 
turning lathe may be modified so as to be capable 
of producing beautiful examples of ornamental 
turning. While many examples are given and 
illustrated by photographs, it is not the author’s 
intention that these should be used as designs to 
be worked out, but rather to stimulate the worker 
to devise new designs and methods for himself. 
Drawings of many useful types of tools are given, 
mostly of a simple character. The book can be 
recommended as a useful introduction to any 
amateur turner who has not yet taken up this 
fascinating branch of his art. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.'] 

Rayleigh’s Law of Extinction and the Quantum 
Hypothesis. 

The bearing of Rayleigh’s law of gaseous extinction 
on some of the fundamental aspects of radiation theory 
does not seem to have been sufficiently emphasised in 
recent reports and publications on modern molecular 
physics. The coefficient of attenuation k of radiation 
of wave-length A travelling through a gas containing 
n 0 molecules per unit volume was given by Rayleigh 1 
so long ago as 1871 in the form K=:)ir 3 (y 2 o— i) 3 A~ 
ju 0 being the refractive index of the gas. It is of 
importance to notice that the law in question is one 
of the most fundamental results of molecular dynamics, 
its final expression being an invariant with respect to 
the theories of the tether or of the molecule employed, 2 
while in its derivation there is no need to draw on 
resources outside classical dynamics and continuous 
energy-flow. From the point of view of elementary 
electromagnetic theory, the above expression for k is 
very easily derived along lines suggested in a problem 
set in part ii. of the “Mathematical Tripos” 3 ; use is 
made of the conventional electrical doublet set into 
forced vibrations by a train of electromagnetic waves; 
by making use of the radiation formula for accelerated 
charges and Poynting’s theorem, the flow of energy 
from the doublet is easily calculated in terms of the 
amplitude of vibration ; the oscillations of the doublet 
contribute a term to Maxwell’s displacement current, 
enabling the amplitude to be expressed in terms of the 
refractive index of the gas; by considering the deple¬ 
tion of energy from the original beam as a result of 
this scattering, and eliminating the amplitude, the 
above expression for k is easily obtained. In a recent 
paper, Natanson 1 has subjected the derivation of Ray¬ 
leigh’s law to minute criticism on the grounds of the 
classical electromagnetic theory, allowing for a damp¬ 
ing term arising from the mechanical reaction due to 
radiation, and taking into special consideration the 
summation of the aggregate radiation from the 
random distribution of doublets which are supposed to 
constitute the molecules of the gas; the final result is 
a vindication of the above expression for the coefficient 
of attenuation to a very high order of accuracy. It 
may be noticed in passing that the same electro¬ 
magnetic system forms the basis of Planck’s 5 theory 
of “black-body” radiation, the interpretation of ex¬ 
periment in this case, however, necessitating the hypo¬ 
thesis of discontinuous energy-flow, or the emission 
of energy by “quanta.” 

For an adequate experimental verification of Ray¬ 
leigh’s law recourse must be had to observations on 
the extinction of solar radiation of different wave¬ 
lengths by the earth’s atmosphere. The importance 
of the observations of the Smithsonian Astrophysics! 
Observatory on atmospheric transmission recently car¬ 
ried out by Abbot and Fowle 6 in connection with 
their determinations of the solar constant at Mount 
Wilson, in furnishing material for a study of mole- 

1 Rayleigh, Phil. Mag., xli., pp. 107, 274, 447 (1871) ; “ Collected Works,” 
i., pp. 87,104,518. 

2 Schuster, “Theory of Optics,” 2nd ed. (1909), p. 325. 

3 Mathematical Tripos, Part ii., lune 2, 1906. 

4 Natanson, Bull. Inter, de TAcademic des Sciences de Cracovie 
January 5, iqh. 

3 Planck, “Theory of Heat Radiation ” (Trans, by Masius, Blakiston s, 
Philadelphia, 1914). part iv., chap. iii. p 165. 

3 Annals of the Smithsonian Astrophysical Observatory. Washington: 
vol. ii. (1908); yoI. iii. (1913). 
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cular scattering was first pointed out by Schuster 7 ; 
the question was examined in further detail by Natan- 
son 8 and independently by the writer. 9 

If S refer to the intensity of wave-length A outside 
the earth’s atmosphere, and E(x:) to the intensity 
normal to the sun’s rays reaching a level * above the 
sea from a zenith distance £, we have E(%) = Se _Ca: sec - f, 
where C x is the coefficient of attenuation at the station 
in question. If allowance be made for the conversion 
of radiant energy into heat, it is shown by the writer 
that C x may be expressed in the form C J . = y + / 3 A- 4 ; 

(3 is proportional to the pressure of the atmosphere, 
so that if / 3 „ refer to standard conditions of pressure 
and temperature we have B 0 = / 3 p„/p, where p is the 
barometric pressure at the station at the time of 
observation. Finally, in terms ot the refractive index 
of air under standard conditions, it is shown that 
A) == § 1r3 0 * 3 o — x)*H,/« w where H 0 is the height of the 
“homogeneous atmosphere” calculated at o° C., and 
n 0 the number of molecules of air per cm. 3 under 
standard conditions. It may be remarked that these 
relations may be obtained in a very general manner 
independently of any assumptions regarding the atmo¬ 
spheric gradients of temperature and pressure, pro¬ 
vided that the planes of equal density be parallel to j 
the earth’s surface. * ; 

The accuracy of the experimental measure of the 
zenith transmission, a = e~ Cas, rests ultimately on the 
ratio of two galvanometer deflections, or the measure¬ 
ments of two ordinates of a holograph record, quan¬ 
tities measurable to well within i per cent. Owing 
to the occurrence of the ratio only, corrections due to 
the imperfect reflecting powers of mirrors, absorption 
by prisms, slight reflection from the bolometer-strip, 
etc., do not appear. The determination of the re¬ 
maining observed quantities, zenith distances of the 
sun, wave-lengths, and barometric pressures are all 


terms of the zenith transmission a, for the most part 
over a range of ten wave-lengths, avoiding regions of 
selective transmission. The average zenith trans¬ 
mission, a, is determined for a large number of days 
each year; unfortunately it is not quite exact to derive 
the mean coefficient of attentuation as log d; the 
error committed is difficult to estimate beforehand, 
but will be negligible only when the attentuation 
coefficients are small or when they deviate very little 
from their mean value; actual trial shows that the 
error committed may amount to as much as 2 or 3 
per cent. In addition, there is the probability that the 
constants (3 and y are independent variables; for these 
reasons it seemed advisable to the writer to determine 
(3 and y independently from each day’s observations 
from the constants of the line of closest fit (calculated 
by least squares) corresponding to the formula 
C 2 . = y + / 3 A~ 4 , taking as variables C x and A~ 4 measured 
in units chosen according to a suitable scale. The 
computations were very ably carried out by Mr. A. A. 
Scott and Mr. Etienne S. Bieler, both of McGill Uni¬ 
versity, working under a grant from the Rumford 
Fund of the National Academy of Sciences. The daily 
determinations of f3 and y have now been extended to 
all the transmission observations as yet published by 
the Smithsonian Astrophysical Observatory. Com¬ 
parison with theory is most conveniently made by cal¬ 
culating n, according to the preceding formulae. For 
each selection of wave-lengths a value of (jU 2 0 — i) 2 
weighted according to A- 1 was employed, while the 
barometric pressures at the times of observation were 
obtained through the courtesy of Dr. Abbot. 

Pending full publication and a more detailed dis¬ 
cussion of the results obtained, a summary of the 
mean values of (3 and y, together with the correspond¬ 
ing determinations of « 0 , and the probable deviation 
from the mean is given in the following table :—■ 


Constants of Atmospheric Absorption. 

Mount Whitney, California. Elevation, 4420 Metres. Average Barometer, 446-7 mm. 

Annal'-, vol. Table No. Days Mean y Mean 8 Mean Wave-lengths 


46 


(1909-10) 0-014 + 0003 0-0049 + o-oooi 


(2-84 + 0-06) x io lf 


10 wave-lengths, 
0-327^ to 0-574^ 


Bassour, Algeria. Elevation, 1160 Metres. Mean Barometer, 664-6 mm. 

ijj- 46 9 (1911-12) 0-080+0-012 0-00723 + 0-0002 (2-85 + 0-07) x to 19 f 10 wave-lengths, 

id- 46 2 (1912) 0 27 +o-oi 0-00696+0-0001 (2-96+0-03) \ 0-340/4 to o-532,11 

The marked increase of y in the second series at Bassour is due to the presence of volcanic haze from 

the Mount Katmai eruption, June 6-7, 1912, 




Mount 

Wilson, 

California. Elevation, 1780 Metres. 

Mean Barometer, 

623-5 vnm. 

ii. 

14 

59 

(1905) 

0 052 + 0-002 

0 .- 00673 + O' 000 I 

(2-82 + 0-04) x 10 19 | 

f 4 wave-lengths, 

ii. 

14 

62 

(1906) 

0-058 + 0-002 

O 006I3 + 0-00006 

(3-10 + 0-03) 

OW 0-45/4 050/4 

iii. 

33 

114 

(1908) 

0-076+0-002 

00069! +0-00006 

(2-75 + 0-02) 1 

L and 0'6o/i 

iii. 

34 

96 

(1909) 

0031 +0-001 

0-00687 ±0 00008 

(2-80 + 0-03) j 

f 9 wave-lengths, 

iii. 

35 

H 5 

(1910) 

0-023 + 0-001 

0-00696 + 0-00008 

(2-76 + 002) 

1 0-35/4 0-40/4 0-45/4 

iii. 

36 

113 

(1911) 

0-022 + 0-001 

O 'O0696 + O -00005 

(276 + 0-02) 1 

1 0-50^4 0-70/4 0 ' 8 o /4 

l I ’ 00/4 I - 20/4 I -6o fl 


The mean value of «„ obtained by combining the results of Tables 34, 35, and 36 (324 days, 1909-u) 
gives n o = ( 2 , 78 1 ± 0 , 01 3 ) x 10 19 . Hence we obtain for Avogadro’s number the value N = ( 6 - 23 ± 0 * 03 ) x 10 23 , 
and for the charge on the electron e = ( 4-64 + 0 * 02 ) x 10 - 10 e.s, units. 


measurable to a high degree of accuracy, so that it 
does not seem too much to say that the zenith trans¬ 
mission can be determined over a considerable range 
of wave-lengths to an accuracy well within 1 per cent. 

Data on atmospheric extinction recently made avail¬ 
able by the publication of vol iii. of the Annals of the 
Smithsonian Astrophysical Observatory are given in 

' Schuster, Nature, July 22, 1909: “ Optics,” 2nd ed., 1909, p. 329. 

8 Natanson, Bull. Inter, de VAcademic des Sciences de Cracovie, 
December 13, 1909. 

9 King, Phil. Trans. Roy. Soc., 212 A, p. 392, 19x2. 
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The above determination of w„ compares favourably 
with Rutherford’s 10 2-78, Planck’s 11 2-77, and Milli¬ 
kan’s 12 (2-705+0-005), while the value recently ob¬ 
tained by Fowle 13 from a somewhat different treat¬ 
ment of the Mount Wilson data gave 2-56. 

10 E. Rutherford and H. Geiger, Roy. Soc. Pros., A, vol. Ixxxi., 190 
P- *7 r * 

Planck, loc. cit., p. 172. 

12 Millikan,^ PJiys. Rev., it., ser. 2, pp. 109-143, August, 1913: Phys. 
Zeitschrift , xiv., pp, 796-812, September 1, 1913. 

13 Fowle, Astrophysical Journal, xxxviit., No. 4, p. 398, November, 
1913. 
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Although the above reductions of a series of self- 
contained observations on atmospheric extinction yield 
a determination of n 0 to an order of accuracy not very 
much less than that of the best existing determina¬ 
tions, their chief interest lies in the fact that they con¬ 
stitute as rigorous an experimental test of Rayleigh’s 
law as may be expected in view of the practical impos¬ 
sibility of securing absolutely perfect atmospheric con¬ 
ditions. From the value of y may be calculated the 
fraction of radiant energy converted per cm. of path 
into thermal molecular agitation; taking a value of 
7o = 0-032 for air under standard conditions, it is easily 
shown that in a stream of radiation corresponding to 
the solar constant the rate of increase of temperature 
amounts to 0-015° C. an hour. 14 As the above value 
of y, even for the comparatively dust-free air above 
Mount Wilson, includes to a certain extent the effect 
of volcanic haze, it follows that in a pure gas parti¬ 
tion of energy cannot take place at a rate greater 
than is represented by the above-mentioned rate of 
increase of temperature. We have in this case an 
excellent illustration of two interpenetrating dynamical 
systems (the aethereal system of electromagnetic waves 
and the molecular gaseous system) allowing of parti¬ 
tion of energy, it at all, at an excessively slow rate 
compared with the rate of equalisation of energy dis¬ 
tributions which is capable of being realised in each 
system considered separately. It is interesting to 
notice also that this rate is enormously increased by 
the presence of constrained molecular systems (matter 
in the solid or liquid state, such as dust-particles, 
water droplets, etc.). 

Further, the experimental verification of Rayleigh’s 
law to a high degree of accuracy is interesting in that 
its final expression is a result of classical dynamics and 
continuous absorption and re-emission of energy; 
from this point of view it seems to the writer 
that the hypothesis of emission by “quanta” cannot 
be universally applied to radiating molecular 
systems. 

In this connection it is interesting to notice that 
in the recent theory of specific heats as proposed by 
Debye, 15 Born and Khrmhn, 16 and now generally 
recognised as an adequate interpretation of experi¬ 
mental results, the interpretation of Planck’s constant 
h has been transferred from association with the indi¬ 
vidual atom to the process whereby energy is inter¬ 
changed between molecular systems vibrating under 
those intramolecular forces and constraints which in 
their integrated form determine the elastic properties 
of the solid state. Similarly in view of the above- 
mentioned verification of Rayleigh’s law it is difficult 
to see how Planck’s “ quantum ” can be associated 
with the individual molecule, at any rate for that 
system of vibrations which enter into the forced oscil¬ 
lations with consequent re-emission of radiant energy 
thus constituting the phenomenon of molecular scat¬ 
tering. In the opinion of the writer one might with 
advantage seek for the interpretation of Planck’s h 
in the problem of “black-body” radiation in the fact 
that the radiating units probably perform vibrations 
under the intramolecular forces and constraints which 
determine the solid state, while at the same time the 
reaction of the total aggregate of radiating systems 
must profoundly modify the character of the radiation 
from the original sources before it emerges from the 
interior of the solid into free space for experimental 
examination. 

Louis V. King. 

McGill University, June 6, 1914. 

14 King, loc. cit., p. 394, 

15 Debye, Ann. der Pkys., iv , 3g, p. 789, (1912.) 

16 Born and Karman, Pkys. Zeitschr., xiv., p. 15; also p. 65. (1913.) 
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The Destruction of Wild Peafowl in India. 

May I direct attention to the subjoined extract from 
the Englishman of Calcutta of June 4 last? It will 
give some idea of the degree to which wild peafowl 
are being destroyed in India so long as the open 
market for foreign plumage exists in the maritime 
countries of Europe. Of course, there is no objection 
whatever to the use of peacocks’ feathers in any form 
of art, but sufficient for the purpose should be ob¬ 
tained from the millions of domesticated peafowl in 
Europe, Asia, America, and North Africa, without 
pursuing a war of extermination against the wild 
species still remaining in India. The peacock sheds 
his wondrously beautiful tail feathers every summer 
or early autumn, but I have reason to think that the 
bulk of the peacocks’ plumes exported from India are 
derived from wild birds shot for the purpose. Mr. 
C. William Beebe, of the New York Zoological Society, 
has already directed attention to the extent to which 
the peafowl of India and Burma are being eliminated 
from the woodland. One would only ask in this case 
control of the destruction within reasonable limits. 

H. H. Johnston. 

“ On Tuesday, the Calcutta Customs authorities 
seized forty-four large cases containing peacock 
feathers on one of the steamers. These cases were to 
be delivered at Hamburg. By a mere chance, they 
escaped detection when first presented before shipment 
at the Customs office, but when they had been placed 
on board the steamer, information reached the Cus¬ 
toms authorities as to their contents. Promptly, 
Customs officers were sent to bring back the cases 
to the office, where on examination they were found 
to contain peacock feathers. 

“The feathers will of course be confiscated and the 
exporter, whose name was not disclosed, will, if found, 
be fined heavily. This consignment of feathers, in a 
way, constitutes a record. A feather which costs half 
an anna in India brings in a very considerable sum 
in Germany. 

“ It is stated that cases of smuggling feathers are 
now again becoming very common, and the Customs 
officers are almost daily making seizures of the con¬ 
traband article. In spite, however, of their vigilance 
in some cases, the smugglers succeed in sending away 
feathers. The smugglers employ ingenious methods; 
in many instances they send the feathers under 
assumed names; then the consignee’s name is also 
very difficult to ascertain and in some cases, where 
valuable feathers are concerned, the smugglers send 
them by post in letters or as registered parcels. 

“There is at the present moment a large demand 
for peacock feathers in Europe, and the majority of 
the consignments detected in Calcutta contained 
feathers.”—The Englishman, June 4, 1914. 


THE AUSTRALIAN MEETING OF THE 
BRITISH ASSOCIATION. 

ORE than three hundred members of the 
British Association (including some forty 
foreign and colonial members) are on their way to 
Australia to attend the eighty-fourth annual meet¬ 
ing, which begins in Adelaide on August 8. The 
Australian organisation has found it possible to 
offer hospitality to the whole party without dis¬ 
tinction, and the State Governments are providing 
all the visitors with passes over their respective 
railway lines during the time of the official meet¬ 
ing. A number of leading members have already 
been for some time in the country for purposes of 
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